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ABSTRACT

This study is concerned with the accuracy and the patterns when different methods
was used in interpolation task. Although 3 methods employed the same modality for
input (visual) and for output (manual responding), they differed in central processing,
which method 1 is relatively more tendency of verbal processing, method 2 is realtively
more tendency of spatial processing and method 3 needed a number of switching code
(verbal/spatial) performing task. Split~plot design was adopted, which whole plot
consisted of methods (3), orientations (horizon, vertical), base-line sizes (300, 500, 700
pixels) and split plot consisted of target locations (1-99).

The results showed the anchor effect and the range effect, Method 2, method 3 and
method 1 that order was better accuracy. ANOVA showed that the accuracy was
significantly influenced by the method, the location of target, and its interactions
(method X location, size Xlocation).

Analysis of error data, response time and frequency of under, just, over estimate
indicated that a systematic error pattern was made in task and methods changed not
only the performance but also the pattern.

The results provided support for the importance of the multiple resources theory in
accounting for S-C-R compatibility and task performance. They are discussed in terms
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of multiple resources theory and guidelines for system design is suggested by the S-C-

R compatibility.

.M B

Aade] JEEge LMo Aav
o] $45ed WeHolch F& wHe
2 o3 AR A 2F/dHAA
7b A2 gk EA| Aol A A H
= HHBE= 2 A (Formatting, Coding,
Organizing) =] o ofqt, 2] A| (H &, UA,
o) AEE A5e) AL F2A7]
T, A%l 95 A2E 5 glehow gre
Jubd o g 7t7+7]3k @ S(Sensory Modal-
ity) (A7 0V, &z A3 ZAIRR] A A
(Format) (£7}4 3= :S8d, gdo34 == ;
Vd) o] 4 2§22 AAgcta 2 4 9
t} e of)V-Sd, AFA}E 19 (Analog
Picture), V-Vd; 1348, A-Sd 2] 4
) wrek 9 =7) &el, A-Vd;&A.

o] F 2ol gt AA Tejul B Eof Al F
EAde o8 Fob B2 AFvt yAAY
I, @567.18 o] }_@o] 28497 EA
Al 2" T o A el A 75 & S oy
AHe) BEAd el B 5o HIA, Al
&4, UR=EE st Add oz, @

£3] V-Sd 3%, # 47| (Sensor) &} 7 3F
Bl 9] vloba ] w2 A A7} AFEHE o]u] %
2 Ay, mARA,  F3A EAAA
(Computer-animated, Sensor-generated,
Optically-generated) & E3 A==
o}, 6719 o] F AlE-Alef & FEHOoE =7/
Al Aol AAAQD 77 Mol K
sejxghoh. 71813k H 9l 2HA] (Nlusion) &
e R A B R = RS g S
ANA, o3 LRFEL Y, H=Z, I
719] Periscope, #v]A, A% 2FEF,

HMD (Helmet-Mounted Displays), ©FA]7
(Night Vision Device), ®]al A]E3)°]H]
(Model-board 3, Computer-animated
H)-APH AR E2AFe] Ao
m, t0e B2l o 8 33 A EE 23)9] A
ol A 1A sk lARE, @A EAAA]
Apolell A Ar]/Z7]9 Ao FETFE F=
8RIE2 oW zpo]7} A=Al it o] &3
S sl Aot Ay gled, o
T2 A7 AR EAR oS Bl 9
3 BAF AR AL, EAIZA A A A
©)/27] AN E £¢ A4H B2/BE
2 (Visual Aid/Reference) ¢} A F-5] o]zl
ok AV S, $4-TA T S4-204
71 AR e A7 71 FF-3E (A7
o 2|49 oF B0%E AAH SR Y5) 3hh
A4 ol B Qke R B T3 3L gleh, e

A& ¥ : C(Central Processing) 3}
£ 24 719 (Working Memory) ¢] Al 3 o
7127} & Z.A} (Representation) o]+ &
BEHog & 2 3= (Spatial/Analog
Code, Verbal Code) 7} 9lt}. o] & &
#-2 o]#4 (Dichotomy) A ¢}7] Erele 5
5wt 2ke] ad4-A (Continuum) 244 &) 4
3‘.37_ 311:}_ (8,20, 22)

F2 el A EAHE ol F37], AR, W
$27], 44 Wyel a7 E AL T
A oletsl, ole] Q14e deld gl
vl gl o]w]A] 2 <} 3h=] o] F3| A /AALA Q)
el 2 o} &R}, wan

=2 & o Abel] whoju} ol oy 7} F 71 v 7] A
2 27HE g dolAeledeh AT
AAA HAL F7HA ] Aol vls) =2]Al4
A2 A, B4 S $EA o

— 128 —



o, 4e A2H/EAH R o] FojAch
oaow 2704 Q4 Aele] o B su
& Fane He) FuT(eia),

m?(wrzw 4o Ao 58 Aol s

243l ol gt AHE 1P AFel

& 28%d AA ST AIH AL 9

02 F7rHel AL LEE0E WHEIE

2HSL glehow
o5 Al HRE M= ukg 7]

7 : R (Response Modality) & SAHs

(Speech), ZzM$(Manual) 22 cf¥E 3

S by

B v |

.41

% F24Y, % wEk hdH Mo-
dality FHAEL AFHERAR AT
o]z g}, 23} Ao AS-uhge] T8
$AG, AEge] AFHE HFelAE S
R A E37) viu| s A A A2 24 &
Qoich apebdl, QA AE e -
oA He mE, He) H-$uT A 5
2 S-C, C- Ro(}n‘-'dk]o]] B3 AF AFER
Qs HAAS S-CR BANM JF 43
9] zpo] 2 (wHs-A17}, F) Sl © F
L A AL FuASIIL QU eeew

zte] 2318 ¥ risle 230 Resource
Model& $jol 4] AtmE AR oA,
Ae FA 9 2, 2A5-4--&2] Modality 7¢
o] EAo] 1 Ee ¥l EA 2 U3 Multiple
-Resouces Model® #aEojzla 9
t} eswm 2] o A A H o] A Al
g Resource®] A A 87+ Resource
Construct?} #A# £33 & 327, %
YA 2 9 Resourced] ZAA BL:HM
ol = A& zHgo] ~FHA ] 2 BAE
Zx7]W & Resourced Resource
Construct7} AAA H- 233 o9 F
he g iale F7E SJu) g, e

ge 2 g s (@ LA,
ulg7] 24) 226l a7t BARL,
olglgt H3tE HmsA A sked Mul-

tiple Resources Modele] Z3tstw, o] &
%3] 7t Modalityel A3 #-3}7} wj&E=
Resource ConstructE 2 43 3 2] A (L
B Zha, WA wE) o] o] F9A 4 3l
‘;]._ (9,19, 21,22)

ulzba], B dAFdH= ARH JAF o
WA QA SES e WA ATl Bl 7
7 BB AGE, A AT FAL
doid el AF A A2, 2344 nb
2 (Manual Resoponse) & &u 2}4]7] ¢
A dold el Agke] A}(H D, T
A e Aol o (g 2) 9 3 A
o dojd =} FZkA = HFe] I
8% (dy 3) 5 #y¥H g vaHA 5
3 72 REE 1A B3z g

A, o] wa} YAsHL o= A=
o, g z}elrt 9le7t

5, WA A Sl A 27 F 53
3 & (Pattern) 7} &) sl=71.

AR, o] &L oJgA A fH, Al=H]
A A A (S-C-R) #A 7} ubed=o] A 5 9
=7}

2. AEAE

2-1, A&

HUPAEE FAA NG 7L Y
(g 13, 93 Hto] 224) o8 BAY
ol A AH8-% AL 2 & 3 3PS g,
Aol el AE 23 A4S ZAL UL
o, E742E & = ol

2-2, A= ¥ g

A4S 4833, 147 (fzHAl) CRT &4
z}z]o] Hercules Graphic Mode (3] A+
720 348, Aspect Ratio 2:3) & 7|A A F
Ao} 84} 3 Foto) A F A ATt &
AR A4 3 27 AZEL -EY 3

4 (Pixel) A (1A A, #3998, € 5,

— 129 —



EAEF)- =27 1(300, 3, 11, 6), =Z7] 2
(500, 5, 18, 9), =~] 3(700, 7, 25,13) ]
o} 282 1A A ek e R0 g
4=2] upake =9 5w-g 31 A A A Al A9
o}, (AA R HAe FLEA® 17 1,2
o R 1§ F=23A L)

A5 Fw A5 = (Reference)
9} E&3 (Framing Effect) & #A23)7)
s g M x]E CRT 3HL 7}ed 4]
dyog ghEHcy, tow
st Ak} A5 FH A FoldllA] ol
2 0~5° Abo], Al A A (LOS) &= 714
A Fofol IpHL A Aol 2] o] HEE 3
Qch e oju 3 PaAte] WA E A Y E
CRT 3}md-& mixg]om, 3tde yr)ef of
vl 2L HAYA7L ASsE A E =
gstA o

2-3. AlE ¥ Xt

APAYL 13 Yol 3YAiAE ~F4]
W (), BEFCHE), 27 GFF) -,
22 wHeloll A YA E o] Y (Split-
plot Design) &2 &}9jc}, @

HAgas A F APAN 2HeE
(400~500 Lux) o] H-&3l1 AP L =&
gom, AFFge} A2E FAF7HH
g Bl dig¢ A¥el ¥4, CFF
(Critical Flicker Fusion Frequency) k&
ZA8la,  3%7e FAE FAEA
ch e g E¥el thEE EA X A A
TAE FAE FACE F-¢ Yy 73
A2 AA = HAYPAENA FL3HA Al
Algtgden, o & BYES tE TR
A A 8

2-4. =H Yy
FA Ao 24T o] A, TAY A=

247 E 7)-BEe o8 AA A, ol
9 sy YUY 2YE HES 27

ok Zh wpdel] gt gty FE A Clv)
AgES & AYH g gl gk

2-4-1. W 1 (A AS-Aey
u-g-)

& 2b3 #4= (Spatial) o] o & 22H wk-§-
(Manual Response) & <o} 3= (Verbal
Code) & gl #algict, 7]A Aol # A5
259 F7A YAE £AE WA 3
3}7].

ol

2-4-2. W 2,3(A,¥ A4y
Hh-g-)

Aol A a2l ofF Z2pA Hb-A] F-2hz
o2 A $3yJich HH HA}d w2}
7} AR AAHH, fAFAE 71AA
Aol 722 e 27 X4 £E&
A FAse HA K7€ EE jHh

oy 2 7| B e 9] £21-7] 19 (Numeric
-key Pad) oA 4709 EA % 7]8-7:LL,
4:L, 9:RR, 6:R-A83%} 1 N5
e 7l FEoR B wFo] dA9 4
Kol A LLE& 1%0 2 5549), L 1202 |
%9, RR 0 8% 02 5uh9], R 2 8%02
194 g2k ol o]F 7] Al-4-A A
g3t o] F A E HAH RN A A eksk
th. FAsl= HAolw Enter Keyd
&

g 3 23wk Al Fak-ade] g IR
& o] &l Ex/%A-7] 79 (Alphanu-
meric Section) oA -Q : L, P:R-Z E4
83, «z 7], Space Bar¢} A Al-4-3)
ok ®71= w2 dae A A UFo
2 24xh8] -3 o of gbrh L 24 Space Bar
& d&s FEH 24 32 Y= 94
2 &AAIL, o] AXdA t}A] LEHCE
79 &713% R 7 Space Bar, t}X] 2.&
Zo 2 3¢ &712W R 3 Space Barg =
2ghch, oo A s YA oW Enter Key

2 =
2 T T,

o)

— 130 —



Wy 2,38 B4 £2¢ 299 gatel 4
HE FS F U7l AlFagler 233
Well 27] HAXAA N5 BH £3¢
&L R SANYTHE I o] F9) FA L 7]
fxe 2LE8F0E Yo £ U=F 3
A et

3. dEEny & 1

FAYY (E), 7144 w4¥gese
27] 35-F) & XA 1A (1-99) 2] W 5}of| w}
WA AFeA F5HTE AY 2/ (&
A FAHA 2 Foigh), LF JH
A (FAA o B A Ao] 1 0BT} 3
o 4 A, 0Bt 2 Hof F4, 09]
A A FA), WS- AR ALE-3le, Az
o] WAt 48 Y (Performance) 3 W4t 3 €
(Pattern) & ¥4} ch

3-1. LAEA

WA Z Fell %S F £ e A4
Ao HAMEE CFFY 22 24 3lqir).
429 54H 78] CFFEAA 2ol (55
W)= FA, 1A e o 2719
A shell wh & AY A W st o3 f-o] 3
g3l &S ANOVARMNAJ(GENE
& 5 et

Table 1. ANOVA Table with the Difference
of CFF.

Source SS df MS F p

Method 0.23 2 1012 0061095
Orientation| 0.85 1 108 | 041 [ 052
Size 1.55 210771037 ) 069
Sequence | 33.69| 17 | L.98 | 0.96 | 0.51 ’
Subject 22.18] 15 | L.48 | 071 | 0.77
Error 517.58} 250 | 2.07
Total 578.29 | 287

Ohoshima+= #5%<¢F CFFZFe 744 3§
A FAAA 5~7%Hl e HAPAE9
A z2A AFEY (AL, Ay, g F)

A7} BAHLE Fo3A] e 3

T, EF FA A B} IR A e} ahg]F
CFF3}o] 0.5~7Hz9] 343%hs nusla ¢
choon g B AY AFe 22X E 9

T g3 gL 27 7.4%, 2.3HZY
t}. "43}"*4 FH AN A 0.4%7F WA
= AL YAYA F 457 3%) APAY
CFF%M w3 Aejol| A 4~5Hz S
2l Azfolz},

AR A8 =gl Al 1A Resource’} 4=}
U &EFAEA] F3 3 AL v o8-
A oA, Actile”] 7+& B A 53 o]
815 7] v Hol] FA] 02 o] & 3] B-A]7)
© Aol A, vla uhEzel AMF-z}
ol 4 o] 7|71 1~1.5 A|Zte. 8 A4 =2
e, F4]& AFgdoid 71 FA4) e
oo Hgct ®

meba] £ AP AYPEH Wojux
B FIeeHd A 28FE A7k
(F 4y Al?&& OF 280202 o]F HF U
AR T YA oF 2308, F2 A7 <oF 50
E-EY7 384 179) AA PR A 8T
HAadeS gusl o] F9 Ay A B4
A HAHR A wiA i *:HM
EXo ¥t HAE LHY & USE Yy
L=

3-2. 2zl g 8

x4 LFE 54 WEE 4 2o
W AL £ Asolnh 2 (A) %
EAQA (D), mEFoEE 2P
492 (AXD), 71AA 271 (C) s £A
1% (CXD), AXCXDEE (p=0.00
0.000) 4+ Sbell F-S1 % g )W),

— 131 —



Table 2. ANOVA Table with the Absolute

Error,
Source SS df MS F p
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M2 12.21 |2.6* [[M1-M3|9.32**]6.78**|1.8 [0.7

M3 [5.80%*|1.36 |M2-M3|0.61 11.20 |5 03**[4. 10**
np=0.05 *p=0.01,

Sig. Level: **p=0.001
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